* 



"'CO 
fyCO 

" "00 
TO) 



o 
o 




42* 

LL 



DC 
O 



< 

£2 



• 



.CO 
ICO 

r 1 

JO 



o 




in 



o 



CO 



< 



SL /• o S o » 

S2i H fcr > I 



r=CO 

fob 

FS 



o 
o 

CM 




CM 



111 
UJ fsj 
CO £ 

s l 

- O 



o 

Cvl 



o 

fe Q ffl 

z uj < 

< 8 b 

cc o < 

H O Q 



LO 
O 
CM 





C\j 



cc 
o 

0) o m 

2 UJ < 

< Q h 

QC O < 

I- O Q 



of 




o 

CO 
CO 



o 



5 uj 
a. o 

O Q 



1 



I 



o 



OC LU 



(/> Q. 
DC -j 



O 



UJ O ^ 

> in Q 

Z K- Z 

o z < 

o ~ 




o 
o 

CO 



co^y~ 




oc 
o 



CO 



< 

_ < 



CO 

(5 



CO 

iO 



5 uj , 




o 
o 





2 


UJ 




CO 


o 


0C 


UL 


LLI 


CO 


> 


z 


z 


< 




DC 




1- 



DC 
O 



CO 



< 

_ < 
< H 

DC 5 




1 tr uj 

I 3 LU 
I O Q 



riiCJ 

5 Ha 




o 
o 

LO 




C\J 



DC 

o 

o5 q m 

5 £ < 

< g h 

oc o < 

HOC 



< 

O 

OC 
UJ 

o 

UJ 




LO 
(3 



Z.CO 



o 
o 

CD 




(3 




CM 











H CC 




CC LU 
LU O 


o 


> LU 


Q 


Z h- 


Z 


o z 


< 


o 





SCO 

-m 




O 

o 





d 

u. 




LO 



-CD 



RSE 


-ER 


UJ 


H 


> 


O 


z 


Q 







If) 
o 






g 

ll 



Y0998-331 



800 



804 



/ 16 11 



10 16 24 40 51 61 

12 12 14 19 26 58 60 55 

14 13 16 24 40 57 69 56 

14 17 22 29 51 87 80 62 

18 22 37 56 68 109 103 77 

24 35 55 63 81 104 113 92 

49 64 78 87 103 121 120 101 

^72 92 95 98 112 100 103 99 



\ 



J 



FIG. 8(a) 



810 



814 



f 17 18 24 47 99 99 99 99 \ 

18 21 26 66 99 99 99 99 

24 26 56 99 99 99 99 99 

47 66 99 99 99 99 99 99 

99 99 99 99 99 99 99 99 

99 99 99 99 99 99 99 99 

. 99 99 99 99 99 99 99 99 / 

\ 99 99 99 99 99 99 99 99 J 



FIG. 8(b) 



Y0998-331 



822 



820 



V 



0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



824 



I 



0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



\ 



J 



INVERSE DCT 



V 



128.5 128.5 128.5 128.5 128.5 128.5 128.5 128.5 
128.5 128.5 128.5 128.5 128.5 128.5 128.5 128.5 
128.5 128.5 128.5 128.5 128.5 128.5 128.5 128.5 
128.5 128.5 128.5 128.5 128.5 128.5 128.5 128.5 
128.5 128.5 128.5 128.5 128.5 128.5 128.5 128.5 
128.5 128.5 128.5 128.5 128.5 128.5 128.5 128.5 
128.5 128.5 128.5 128.5 128.5 128.5 128.5 128.5 
128.5 128.5 128.5 128.5 128.5 128.5 128.5 128.5 



\ 



J 



826 



( 



I 



ROUND TO INTEGERS 



V 



129 
129 
129 
129 
129 
129 
129 
129 



129 
129 
129 
129 
129 
129 
129 
129 



129 
129 
129 
129 
129 
129 
129 
129 



129 
129 
129 
129 
129 
129 
129 
129 



129 
129 
129 
129 
129 
129 
129 
129 



129 
129 
129 
129 
129 
129 
129 
129 



129 
129 
129 
129 
129 
129 
129 
129 



\ 



828 



FIG. 8(c) 



V 



o 

0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



I 

0 
0 
0 
0 
0 
0 
0 
0 



129 
129 
129 
129 
129 
129 
129 
129 J 



FORWARD DCT 

\ 



0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 



Y0998-331 



832 



830 



V 



o 
o 

0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



834 



\ 



0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

o o o y 

INVERSE DCT 



\ 



V 



128.875 128.875 128.875 128.875 128.875 128.875 128.875 128.875 
128.875 128.875 128.875 128.875 128.875 128.875 128.875 128.875 
128.875 128.875 128.875 128.875 128.875 128.875 128.875 128.875 
128.875 128.875 128.875 128.875 128.875 128.875 128.875 128.875 
128.875 128.875 128.875 128.875 128.875 128.875 128.875 128.875 
128.875 128.875 128.875 128.875 128.875 128.875 128.875 128.875 
1 28.875 1 28.875 1 28.875 1 28.875 1 28.875 1 28.875 1 28.875 1 28.875 
1 28.875 1 28.875 1 28.875 1 28.875 1 28.875 1 28.875 1 28.875 1 28.875 J 



836 



I 



TRUNCATE TO INTEGERS 



V 



28 
28 
128 
128 
128 
128 
128 
128 



128 
128 
128 
128 
128 
128 
128 
128 



128 
128 
128 
128 
128 
128 
128 
128 



128 
128 
128 
128 
128 
128 
128 
128 



128 
128 
128 
128 
128 
128 
128 
128 



128 
128 
128 
128 
128 
128 
128 
128 



128 
128 
128 
128 
128 
128 
128 
128 



128 
128 
128 
128 
128 
128 
128 
128 



\ 



838 



FIG. 8(d) 



V 



0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



I 

0 
0 
0 
0 
0 
0 
0 
0 



J 



FORWARD DCT 



0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



\ 



J 



Y0998-331 



850 



256- 



854 




0 



256" 



858 




256- 



862 


















" n 






i ii i 






n 



DC LEVEL 



QUANTIZE 



DC LEVEL 



CLIP 



DC LEVEL 



FIG. 8(e) 



Y0998-331 



870 



874 



878 



882 



V 



V 



o 
o 
o 
o 
o 
o 



0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



-544 0 
0 0 



0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 

I 

0 
0 
0 
0 
0 
0 
0 
0 

I 



0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
5 



\ 



J 

INVERSE QUANTIZE 



0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 



0 495 



J 



INVERSE DCT & ROUND 



65 47 
47 98 
80 3 
36 127 
84 -7 
40 117 
73 
55 



80 
3 

146 
■41 
161 
-26 
22 117 
73 40 



36 84 40 73 55 

127 -7 117 22 73 

-41 161 -26 117 40 

179 -59 161 -7 84 

-59 179 -41 127 36 

161 -41 146 3 80 

-7 127 3 98 47 

84 36 80 47 65 



\ 



I 



J 



FIG. 8(f) 



Y0998-331 



886 



890 



0 



CLIP 



V 



65 47 


80 36 


84 


40 


73 


55 


47 98 


3 127 


0 


117 


22 


73 


80 3 


146 0 161 


0 


117 


40 


36 127 


0 179 


0 


161 


0 


84 


84 0 


161 0 179 


0 127 


36 


40 117 


0 161 


0 


146 


3 


80 


73 21 


117 0 127 


3 


98 


47 


55 73 


40 84 


36 


80 


47 


65 



\ 



J 



FORWARD DCT & ROUND 



V 



499 


0 


-43 


0 


8 


0 


5 0 


0 


-1 


0 


2 


0 


2 


0 -4 


-43 


0 


39 


0 


-5 


0 


-6 0 


0 


2 


0 


1 


0 


-5 


0 3 


8 


0 


-5 


0 


-3 


0 


1 0 


0 


2 


0 


-5 


0 


-9 


0 30 


5 


0 


-6 


0 


1 


0 


3 0 


0 


-4 


0 


3 


0 


30 


0 420 



\ 



894 



J 



QUANTIZE 



V 



■31 
0 
-3 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



-4 
0 
2 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



J 



FIG. 8(g) 



Y0998-331 



910 



TRANSFORM- 
CODED _ 
DATA DO 



9^0 



900 



INVERSE QUANTIZE AND 
INVERSE TRANSFORM 



960 TRANSFORM-CODED 
DATA D1 
(GENERATION 1) 



1 



950 



930 



CONVERT TO 
INTEGERS 
AND CLIP 



FORWARD TRANSFORM 
(INTEGER INPUT) 
AND QUANTIZE 



INVERSE QUANTIZE AND 
INVERSE TRANSFORM 



CONVERT TO 
INTEGERS 
AND CLIP 



TRANSFORM-CODED 



DATA D2 
(GENERATION 2) 


FORWARD TRANSFORM 
(INTEGER INPUT) 
AND QUANTIZE 









INVERSE QUANTIZE AND 
INVERSE TRANSFORM 



CONVERT TO 
INTEGERS 
AND CLIP 



970 



TRANSFORM-CODED 
DATA Dn 
(GENERATION n) 



FORWARD TRANSFORM 
(INTEGER INPUT) 
AND QUANTIZE 



FIG. 9 



Y0998-331 



910 



920 



INTEGER 
TRANSFORM. 
DATA DO 



INVERSE QUANTIZE AND 
INVERSE TRANSFORM 



TRANSFORM- 1010 
CODED DATA E1 { 
(GEN ERATION 1) 1 



FORWARD TRANSFORM 
(INTEGER INPUT) 
AND QUANTIZE 



INVERSE QUANTIZE AND 
INVERSE TRANSFORM 



1000 



9j30 



CONVERT TO 
INTEGERS 
AND CLIP 



9£0 



320 



310 



MANIPULATE 



CONVERT TO 
INTEGERS 
AND CLIP 



CONVERT TO 
INTEGERS 
AND CLIP 



TRANSFORM- 
CODED DATA E2 
(G ENERATION 2) 




FORWARD TRANSFORM 
(INTEGER INPUT) 
AND QUANTIZE 



INVERSE QUANTIZE AND 
INVERSE TRANSFORM 



I 



MANIPULATE 



j CONVERT TO I 
, INTEGERS W- 



AND CLIP 



CONVERT TO 
INTEGERS 
AND CLIP 



TRANSFORM- 1020 
CODED DATA En 
(GENERATION n) 



MANIPULATE 



FORWARD TRANSFORM 
(INTEGER INPUT) 
AND QUANTIZE 



, CONVERT TO 
, INTEGERS 



I 



AND CLIP 



FIG. 10 



• 



o 
o 



I 



I O Q 

I 

.- - J — 



i 



2 i 
^ g g o } 

I > uj Q i 



I 



O Z < 



- —A— -» 





s 


UJ 


DC 


CO 


O 


DC 


Li- 


UJ 


en 


> 




z 


< 




TR 



UJ 












3 




Q. - 




Z 




< 




2 





DC 
UJ 
O 
UJ 



O < 
Z Q 



o 

CM 



DC 
O 



CO 



< 
< 

< b 
I- o 



• 



lo j a. o 

CD^/ 1 |- > 

| 3 UJ 

I 00 



=rO> 



If) 
o 




10 



K 
O 



(0 



< 

£2 



• 



I 



3 g i 

O Q- — , 

t-- i H t > • 

| O Q I 



O 

o 

CM 




DC 
LU 

O 
Ui 
H 



1 



g*z 

g g> < 

OC Z uj 

O < tt 



3 

d 



DC 
O 



CO 



< 

PS 



o 



S3 

Z < 
t- Q 



--r 

Son 



_ L _ 



10 . 



OC 
UJ 



LU 
I- 

oc 



OC 
LU 
Q. 

a 



o ui ± 

LU > -J 



O 

o 



o 

e9 




OC 
LU 
O 
LU 

IS 

Z Q 



in 



I 



OC 
LU 

o 2 ~ 
oc oc z 

<o: 

112 
2|E 

I- 



LO 



OC 

o 



LO 

C\J _ 



CO 



< 
< 

I- Q 



h a 



CO 



• 



■CO 

"CO 
CO 



o 
o 

CO 




3 
CO 

d 



O Q 



r 

i 



Son 



-ob 

-J? 



o 

CO 




• 



' 5 * I 



ni? 



o 
o 






oc 




UJ 




o 


1 


UJ 




1 




h 


1 






1 


Z Q 



o 
5 



s s 

6 



CM 



DC 
O 

W Q DO 

Z "J < 

< 9 b 

oc o < 

K O Q 



I 

1— I 



a. o 1 



5£ 

O Q 



I 
I 

_l 



"I" 



DC _ I 

LO I CC |U g , 

^■v/i UJ C Q. 

- g 85 & m 



I 





CC 




UJ 




o 


1 


Hi 


1- 


1 


z 




1 


IS 


o < 


1 


z o 



- r CO 

ryco 

: .05 

■> 



in 
o 




^ i 




CM 




CM 



DC 
O 

z £ < 

< 9 b 

oc O < 

h- O O 





II v« 

co Q » 



o 

u. 



ax./'' 



5m 
a. o 

O O 



10 ^ 



UJ 



LU 



UJ 



O uj Q. 
"J > □ 

tzo 

= O eS 
O 



HI 0 ? 
= =00 



LO 

o 

LO 





In 

d 



CM 



• 



^ I 3 111 



O Q 



8^1 

- i 

1 o 

sJ t fi □ 

^ E5 S o 

I > UJ Q 



CO 
CO 

CO 
CD 
CD 

O 
>- 



O 

o 

CO 




3> 

CO 

d 

Li. 




CO 

6 




• 



o 

IT) 



_ J_ _ 



I 



I— CC — 



lozl 
I I 



: : l 

35 



O 

o 




HI 












i/IANIF 


CO J 







o 

CM 
1^. 



7 



t 



I 



^ i 
i 



Q. 

CO 

Q 



5 I 



if) 

If) 



r 



I 



I 

If) I 



in . 



OC 

OC UJ DC I 

qj j- uj • 

tn cc a. i 

m UJ Q. I 

Lid i 

O i 

A I 



_ J- - 

OC 

111 OC 

£ j- w 

$£8: 
£ > □ 

i S S - 
• i 



i t 
i 



in 



in 



"CO 

fjjCO 

H ~oo 

CO 

Mg 



If) 

o 



UJ 


OC 


(0 


UJ 


NVER 


DCT- 







LO 



I 







o 




-1 




1ANIPI 


CO J 


2 


T— 



LO 
CM 



7 






cc 


UJ 


UJ 


CO 


N 


£ 






Z 


> 


< 


z 






o 




Y0998-331 



1800 



910 

TRANSFORM- ( 
CODED DAT A DPI m 



920 



1810 



INVERSE QUANTIZE AND 
INVERSE TRANSFORM 



1860 



1110 



TRANSFORM- 
CODED DATA F1 
(GENERATION 1) 



1850 




1820 
V 



CONVERT TO 1 
INTEGERS j- 
AND CLIP . 



MANIPULATE 



FORWARD TRANSFORM 
(REAL INPUT) 
AND QUANTIZE 



1830 



I CONVERT TO 



1840 L 



INTEGERS 
AND CLIP 



INVERSE QUANTIZE AND 
INVERSE TRANSFORM 



1870 



TRANSFORM- 
CODED DATA F2 
(GENERATION 2) 



to 



CONVERT TO 
INTEGERS 
AND CLIP 



MANIPULATE 




FORWARD TRANSFORM 
(REAL INPUT) 
AND QUANTIZE 



1890 l 



:r__t _ 

TO OUTPUT i 
DEVICE I 
I ~ ~ I ~ " 



CONVERT TO 
INTEGERS 
1 AND CLIP , 



INVERSE QUANTIZE AND 
INVERSE TRANSFORM 



I 



CONVERT TO 
INTEGERS 
AND CLIP 



I 



TRANSFORM- 
CODED DATA Fn 
(GENERATION n) 



1880 



MANIPULATE 



FORWARD TRANSFORM 
(REAL INPUT) 
AND QUANTIZE 



CONVERT TO 
INTEGERS 
AND CLIP 



FIG. 18(a) 



Y0998-331 



ft 



1805 



1815 
TRANSFORM- ( 
CODED DAT A P(Tl p 



1819 

\ 



1823 



INVERSE QUANTIZER & 
INVERSE TRANSFORMER 




1827 



I INTEGER J 
CONVERTER p 



& CLIPPER | 



1865 

TRANSFORM- 
CODED DATA F1 
(GENERA TION 1) 



1115 



1855 



MANIPULATOR 



FORWARD TRANSFORMER 
(REAL INPUT) 
AND QUANTIZER 



1835 

\ 



INTEGER 



CONVERTER j~ 
1845 L _&_CLIPPER J 



INVERSE QUANTIZER & 
INVERSE TRANSFORMER 



1875 



TRANSFORM- 
CODED DATA F2 
(GENERATION 2) 



to 



MANIPULATOR 



INTEGER J 
CONVERTER p 
& CLIPPER | 

" .T--J-- 

1895 




FORWARD TRANSFORMER 
(REAL INPUT) 
AND QUANTIZER 



OUTPUT I 
DEVICE 1 




INTEGER 



CONVERTER j- 
L & CLIPPER I 



INVERSE QUANTIZER & 
INVERSE TRANSFORMER 



1 INTEGER 



TRANSFORM- 
CODED DATA Fn 
(GENERATI ON n) 



1885 



i 

CONVERTER p 
& CLIPPER I 



MANIPULATOR 



FORWARD TRANSFORMER 
(REAL INPUT) 
AND QUANTIZER 




I 



I 



INTEGER 
CONVERTER r 
& CLIPPER | 



_ J 



FIG. 18(b) 



Y0998-331 



1900 



822 



V 



o 
o 

0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



\ 



0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 J 

INVERSE DCT 



128.5 128.5 128.5 128.5 128.5 128.5 128.5 128.5 
128.5 128.5 128.5 128.5 128.5 128.5 128.5 128.5 
128.5 128.5 128.5 128.5 128.5 128.5 128.5 128.5 
128.5 128.5 128.5 128.5 128.5 128.5 128.5 128.5 
128.5 128.5 128.5 128.5 128.5 128.5 128.5 128.5 
128.5 128.5 128.5 128.5 128.5 128.5 128.5 128.5 
128.5 128.5 128.5 128.5 128.5 128.5 128.5 128.5 
128.5 128.5 128.5 128.5 128.5 128.5 128.5 128.5 



FORWARD DCT 



1910 



4 
0 
0 
0 
0 
0 
0 



o 

0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



\ 



0 
0 
0 
0 
0 
0 
0 



FIG. 19(a) 



Y0998-331 



« 



1930 



832 



7 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



I 



0 
0 
0 
0 
0 
0 
0 
0 



\ 



V 

INVERSE DCT 



834 



\ 



f 1 28.875 1 28.875 1 28.875 1 28.875 1 28.875 1 28.875 1 28.875 1 28.875 
128.875 128.875 128.875 128.875 128.875 128.875 128.875 128.875 
128.875 128.875 128.875 128.875 128.875 128.875 128.875 128.875 
128.875 128.875 128.875 128.875 128.875 128.875 128.875 128.875 
128.875 128.875 128.875 128.875 128.875 128.875 128.875 128.875 
128.875 128.875 128.875 128.875 128.875 128.875 128.875 128.875 
1 28.875 1 28.875 1 28.875 1 28.875 1 28.875 1 28.875 1 28.875 1 28.875 . 
1 28.875 1 28.875 1 28.875 1 28.875 1 28.875 1 28.875 1 28.875 1 28.875 J 



V 



1938 f 



V 



o 
o 

0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



I 

0 
0 
0 
0 
0 
0 
0 
0 



FORWARD DCT 

\ 



0 
0 
0 
0 
0 
0 
0 
0 



J 



FIG. 1 9(b) 
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FIG. 19(c) 
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